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Introdução: As doenças crónicas são a principal causa de mortalidade em toda a 
Europa. O aumento da prevalência de doenças crónicas está a gerar a necessidade de 
reformas nos sistemas de saúde. Estas reformas abordam a gestão de doenças crónicas 
com base em equipas multidisciplinares, com novos papéis atribuídos a profissionais 
não-médicos, como enfermeiros e farmacêuticos comunitários (CP). A comunicação 
entre profissionais e cidadãos é fundamental em todos os modelos multidisciplinares, 
o que torna o uso de Sistemas e Tecnologias de Informação (IST) cada vez mais 
indispensável. É de extrema importância para a ciência e a sociedade entender como 
serviços suportados por IST - eHealth - podem ser desenvolvidos e utilizados para 
enfrentar os constrangimentos e desafios dos futuros sistemas de saúde. 
Objetivo: O objetivo principal deste projeto foi o de desenvolver, implementar e 
avaliar um serviço farmacêutico de gestão de doença suportado por IST, no contexto 
da farmácia comunitária, utilizando a metodologia Design Science Research (DSRM) 
como metodologia de investigação. 
Métodos: A aplicação de DSRM decorre em seis fases, desde a definição e 
caracterização do problema até à avaliação da solução (ou artefacto). A primeira fase 
foi constituída por um exercício de cenarização, um estudo observacional de tempo e 
movimento e um questionário de preenchimento online, para avaliar as futuras 
possibilidades para os farmacêuticos comunitários no sistema de saúde, e a atual 
prestação de serviços farmacêuticos suportados por IST em farmácia comunitária. Na 
segunda fase, foram realizadas entrevistas qualitativas com utentes de serviços de 
saúde. Estas duas fases informaram o desenho da plataforma web de suporte ao 
serviço, que foi o objetivo da terceira fase. De seguida, nas duas etapas seguintes, a 
plataforma web foi testada e a usabilidade avaliada através de um estudo de caso com 
utentes selecionados numa universidade sénior. 
Resultados: A partir do exercício de cenarização, foi possível identificar as incertezas 
críticas que serão os “motores da mudança” para os farmacêuticos comunitários. Estas 
são a “capacidade de inovar e desenvolver serviços” e o “ambiente legislativo”. Tanto 
no estudo observacional como no inquérito, verificou-se que todas as farmácias 
utilizam os IST para a dispensa de medicamentos e tarefas administrativas; apenas 
15% das farmácias respondentes usam os IST para responder a questões de saúde dos 
utentes; 50% do tempo diário do farmacêutico é despendido em interação com os 
utentes da farmácia e 38% em tarefas administrativas. Em média, os farmacêuticos 
observados têm 54 minutos de tempo livre por dia, maioritariamente em micropausas 
distribuídas pelo dia de trabalho. Os custos calculados para os serviços farmacêuticos 
observados foram muito semelhantes nas três farmácias. O custo médio do serviço de 
dispensa de medicamentos foi de €3,66 e do serviço de aconselhamento €1,34. Dos 
utentes entrevistados, 46% admitiram que procuraram o farmacêutico para 
informações sobre questões de saúde ligeiras antes de ir a um médico, enquanto a 
entrega de medicamentos ao domicílio foi o novo serviço mais solicitado. Na fase de 
demonstração da plataforma, verificou-se que o registo, monitorização e 
armazenamento de dados bioquímicos e fisiológicos, tanto pelo utente como pelo 
farmacêutico, contribuiu para aumentar o interesse comum na gestão da doença, o que 
poderá permitir uma melhoria nos resultados da saúde. Na avaliação de usabilidade, 




necessidade de melhorar a legibilidade da informação para melhorar a experiência de 
utilização dos utentes seniores. 
Conclusão: Atualmente, o uso de IST nas farmácias comunitárias portuguesas está 
principalmente focado na dispensa de medicamentos. Parece existir uma necessidade 
de reorganização interna das farmácias de forma a permitir aumentar a eficiência da 
prestação de serviços farmacêuticos e permitir a prestação de serviços farmacêuticos 
de eHealth. Para os serviços farmacêuticos de eHealth estarem mais integrados no 
modelo de negócio atual, é necessário melhorar o marketing do serviço, de forma a 
aumentar o recrutamento de utentes e demonstrar o valor do serviço para os doentes 
crónicos e médicos. A qualidade e usabilidade da plataforma eHealth é fundamental. 
No entanto, também o acompanhamento por um profissional de saúde e a integração 
dos serviços farmacêuticos com os cuidados de saúde primários são importantes para 
uma melhor gestão da doença. A DSRM demonstrou ser útil no desenvolvimento e 
implementação de serviços de eHealth, proporcionando um maior envolvimento dos 
utilizadores, aumentando a utilidade percebida do serviço. No próximo ciclo de 
DSRM, vão ser necessários os inputs de médicos de cuidados primários e outros 
profissionais de saúde, de modo a desenvolver um novo artefacto, para testar e avaliar 
o valor clínico e económico dos serviços farmacêuticos eHealth. 
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Background: Chronic diseases are the main cause of mortality throughout Europe. 
The increasing prevalence of chronic diseases is leading to the necessity of health 
system reforms. These reforms address chronic-disease management based on 
multidisciplinary teams, with major roles for non-physicians, such as nurses and 
community pharmacists (CP). A cornerstone on every multidisciplinary model is the 
communication between stakeholders, for which the use of Information Systems and 
Technologies (IST) is increasingly indispensable. It is of importance to science and 
society to understand how IST supported services – eHealth - could be developed and 
used to address the challenges and constrains of future health systems. 
Aim: The main goal of this project was to design, implement and evaluate a disease 
management web-based interactive pharmaceutical service, within a community 
pharmacy setting, using Design Science Research Methodologies (DSRM). 
Methods: The application of DSRM six stages’ is described, from the definition and 
characterization of the problem to the evaluation of the artefact. The first stage 
consisted of a scenario exercise, a time and motion observational study and an online 
survey, to assess future roles for community pharmacists and current pharmaceutical 
services provision supported by IST in community pharmacy. In the second stage, 
qualitative interviews with health services’ users were performed. These two stages 
helped to inform the design of the web-platform, which was the goal in the third stage. 
After this, the web-platform was tested and the usability evaluated in the two 
following stages, through a case study with selected patients from the participant 
pharmacies and from a senior university. 
Results: The scenario exercise allowed to identify the critical uncertainties that will 
be the drivers of change for the Community Pharmacists. These were found to be the 
“Ability to develop Services”, and the “Legislative Environment”. From both the 
survey and observational study, it was found that pharmacies’ IST is mainly used for 
dispensing medicines and administrative tasks with only 15% of the respondent 
pharmacies using IST to answer patients’ queries; 50% of pharmacists daily time is 
spent with patients, 38% on administrative tasks, while still having an average of 54 
minutes of idle time spread through the day, mainly in micro-pauses. The overall costs 
of Pharmaceutical services across three pharmacies were found to be very similar, 
with the average dispensing service cost at €3.66 and €1.34 for the counselling 
service; 46% of the interviewed users admitted that they sought healthcare provision 
with the CP for minor issues before going to a physician, while home delivery was 
the most requested new service. In the demonstration stage, we found that the 
registration, monitoring and storage of biochemical and physiological data, recorded 
by the CP and the patients in the platform, contributed to a common interest that may 
allow an improvement in patients’ health outcomes. From the usability evaluation, 
concerns about the quick access to information were perceived as well as the need to 
improve legibility, addressing senior users’ difficulties.  
Conclusion: The current state of IST usage in Portuguese community pharmacies is 
mainly focused on medicine dispensing. There seems to exist a need for internal 
reorganization of pharmacies allowing for more efficient pharmaceutical services 




pharmaceutical services more integrated in the current pharmacy daily business, 
marketing efforts need to be done, to recruit and demonstrate value to the chronic 
patients and physicians. The quality and usability of the web-based platform is 
critical, as is the close professional follow-up and integration of pharmacy and 
primary care services focused in disease management. DSRM helps in developing 
and implementing eHealth services through a higher involvement of the stakeholders, 
increasing the perceived usefulness of the service. The next DSRM cycle will need to 
use the input of primary care physicians and other health professionals in order to 
develop an artifact to test and evaluate the clinical and economic value of eHealth 
pharmaceutical services. 
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The study reported in this thesis centres itself in the development and 
implementation of a new pharmaceutical service supported by Information Systems and 
Technologies (IST), using Design Science Research Methodology (DSRM). The project 
that originated this thesis – ePharmacare Project– was financially supported by the 
Portuguese Foundation for Science and Technology (Ref: PTDC/CCI-
CIN/122690/2010). During the DSRM process, it was expected that several findings 
would be made, shedding new light on the development of new roles for community 
pharmacists in future health systems. 
This work is divided in three main sections. 
In the first section, the literature review of the thesis describes a contextual 
framework for the study, from the trends affecting health systems to the development of 
the community pharmacist profession and use of Health Information Systems (HIS) 
(chapter 1.1). The search strategy for this literature review was to identify studies related 
to health system context, both national and international, community pharmacists’ new 
role, and IST supporting community pharmacies’ services. The main database used was 
PubMed, with Google® Scholar being used to aid the search for additional papers on the 
subjects. The goal of this literature review was to provide a framework to understand the 
implications of new pharmaceutical services supported by IST in the context of future 
health systems. In the final chapters of this initial section (chapter 1.2 – chapter 1.4), the 
aim of this study is stated, a conceptual framework with an explanation of the DSRM and 
a short summary of the papers to be presented in the Results section are provided. The 
Introduction closes with the list of bibliographic references used to support the section. 
The second section is the Results section, which is constituted by the four papers 
previously mentioned (see page i - Scientific publications and communications). 
The third section contains the Discussion. It begins with a summary of the results 
reported in the four papers (chapter 3.1), followed by a section with implications for 
practice, research and policy (chapter 3.2), that will highlight the implications of IST to 




An outline of possible remuneration models is provided in section 3.2.3. The Discussion 
section closes with the proposal of a conceptual framework for Health Information 
Systems research in community pharmacy and primary healthcare (chapter 3.3) and an 
overview of the research limitations. After this, the thesis closes with a final Conclusion 
section, where the main findings and future research directions are stated.  
1.1. BACKGROUND AND STATE OF THE ART 
An ageing population in OECD countries, with increasing prevalence of chronic 
diseases (see box 1 for national details), the associated rising costs of care and lack of 
human resources for health have long been considered the main threats to the 
sustainability of global health systems (Sacco et al., 2013; WHO, 2010). Adding to this 
epidemiologic profile, the current economic crisis affecting some countries became 
another driver pressing health systems to ration expenditures while preserving quality and 
access to health care services (Leopold et al., 2014). These factors are inspiring political 
decisions to implement health system reforms, with a greater emphasis in Universal 
coverage, de-regulation and pro-competitive policies across health systems (Barros, 
2012; Campbell et al., 2014; Carrin et al., 2008; Frenk et al., 1997; Vogler et al., 2014) 
Underlining this trend, the World Health Organization (WHO) published a 
paradigm-shifting report in 2008, emphasizing the importance of primary healthcare, 
already a priority in International Health since the Alma-Ata Conference in 1978 (WHO, 
2008). To achieve primary healthcare coverage, health system focus turned to people-
centred care. This would require health services to be organized accordingly, with 
multidisciplinary teams that are responsible for defined populations, that collaborate with 
social services and other sectors, and coordinate the contributions of hospitals, specialists 
and community organizations (WHO, 2008). Primary healthcare can be defined as 
“(…)the provision of integrated, accessible health care services by clinicians who are 
accountable for addressing a large majority of personal health care needs, developing a 
sustained partnership with patients and practicing within the context of family and 
community” (Rothman and Wagner, 2003). The value of primary healthcare lies on being 




over their own health (Seventh Consultative Committee on Primary Health Care Systems 
for the 21st Century, 1997). 
To address the challenges of chronic diseases and universal primary healthcare 
coverage, interprofessional models emerged. One of these models is the Chronic Care 
Model (CCM), developed by Bodenheimer, Wagner and colleagues (Bodenheimer et al., 
2002). The aim of the CCM is to transform the daily care for patients with chronic 
illnesses from acute and reactive to a proactive, planned, and population-based approach. 
This emergence of interprofessional models of practice has brought human resources for 
health issues into the international agenda for health systems strengthening and public 
health policies (Campbell et al., 2014; Dussault and Ferrinho, 2007). 
Most people with major chronic 
illnesses such as diabetes, hypertension, or 
asthma are already receiving care from 
primary care physicians or nurses 
(Bodenheimer et al., 2002). Extending the 
definition of primary care professionals 
beyond “clinicians”, several studies have 
shown that non-physician professionals, 
such as community pharmacists, may be 
critical components of effective chronic 
disease care teams (Cranor et al., 2003; Makowsky et al., 2009; Willis et al., 2014).  
1.1.1. COMMUNITY PHARMACISTS’ NEW ROLE – PHARMACEUTICAL CARE AND 
PHARMACEUTICAL SERVICES 
At the beginning of the 20th century, community pharmacists were responsible for 
the preparation, provision and assessment of the medicines used in the treatment of 
diseases. Their main obligation was to certify that the products were pure and properly 
prepared, although counselling was another important function. This role began to 
disappear between 1930 and 1970 in more industrialized countries, when the magisterial 
formulas were rapidly replaced by industrially prepared formulas (Anderson, 2002). 
In Portugal, the prevalence of diabetes, 
hypertension, asthma and chronic pain has been 
increasing in the last years. The prevalence of 
diabetes in the general population is 11.7% 
(Gardete-Correia et al., 2010), the prevalence of 
hypertension is 42.1% (Macedo et al., 2007), the 
prevalence of asthma 6.8% (Sa-Sousa et al., 
2012) and chronic pain, an incapacitating 
condition, affects 37.0% of the Portuguese 
population (Azevedo et al., 2012). 




Nowadays, community pharmacists are playing a growing part in primary 
healthcare by fulfilling an increasing range of roles and responsibilities, while retaining 
the classical role of medicines’ supplier (Kennie-Kaulbach et al., 2012). Community 
pharmacists’ activity is characterized by an easy accessibility and affordability, which is 
a valuable asset in a health system (Chisholm-Burns et al., 2010). Often a first point of 
contact with the health system, community pharmacists can play a similar role to primary 
care physicians’ gatekeeping, referring patients to their primary care physician when 
needed. The term “gatekeeping” in healthcare generally refers to a professional 
“positioned at an entry point, or gate, through which patients must pass to receive care 
or services” (Riley and Manias, 2009). Physician gatekeepers identify patients’ healthcare 
needs and, jointly deciding with the patient, choose services that effectively meet those 
needs (Forrest, 2003). Assuming this role, pharmacists can simultaneously satisfy 
patients’ need for a closer professional follow-up in disease management (Osterberg and 
Blaschke, 2005). This referral process is already a feature of Portuguese community 
pharmacist daily activity but most of the times it is done informally, with no remuneration 
associated (Barros et al., 2012).  
Community pharmacists’ skills have led to their growing public recognition as a 
health professional (Anderson, 2002). However, the initial promise of community 
pharmacists’ integration in the primary healthcare team is coming to a stall. The 
worldwide change in community pharmacists’ practices and roles is occurring at a slower 
pace than first envisioned, with different speeds across countries, influenced by several 
external factors and also pharmacists’ personal and professional barriers (Box 2). Change 
processes often take longer than expected due to lack of awareness or the many challenges 
it implies. 
In a 2005 review, Roberts et al. (2006), found an extensive list of individual and 
organizational facilitators to practice change, that usually match an equally long list of 
barriers. One of the consequences of such barriers is that, despite the development of 
different services, the evidence regarding their implementation, effectiveness and 
sustainability is scarce (Mossialos et al., 2015). Notwithstanding, some countries have 
implemented national pharmaceutical policies, designing incentives that demand more 




Box 2 - External factors with influence in Community Pharmacists' role 
Main External Factors Influencing Community Pharmacists’ role: 
• Economic and legislative context 
• Commercial pressures 
• Government politics 
• Technological innovations 
• New therapies 
• Support from other professionals 
• Integration in the primary healthcare system 
 
1.1.2. THE PHARMACEUTICAL CARE MOVEMENT IN COMMUNITY PHARMACY 
After Alma Ata’s conference and the onset of the primary healthcare movement, 
the pharmacy profession started to experience several attempts for an expansion of its 
role. This role expansion has its roots in the clinical pharmacy movement, which started 
during the 1960s in some north-American hospitals, where the foundations for the level 
and scope of practice of a patient-oriented pharmacy practice were laid (Berenguer et al., 
2004). Several progresses were made in the following decades until 1989, when Charles 
Hepler and Linda Strand published the breakthrough work in pharmaceutical care: 
“Opportunities and responsibilities in Pharmaceutical Care” (Hepler and Strand, 1990). 
In their words, pharmaceutical care is “the responsible provision of drug therapy for the 
purpose of achieving definite outcomes that improve a patient’s quality of life”. It 
involves a “process through which a pharmacist cooperates with a patient and other 
professionals in designing, implementing and monitoring a therapeutic plan that will 
produce specific therapeutic outcomes for the patient”. These outcomes are the cure of a 
disease; elimination of a patient’s symptoms; and slowing a disease process or preventing 
it. To do so, Pharmaceutical Care relies on three main tasks: identifying, resolving and 
preventing potential drug-related problems (Hepler and Strand, 1990). 
Due to the complexity of resolving drug related problems (DRPs), some 
professionals started to discuss ways to teach and implement pharmaceutical care 
practices almost immediately after the work of Hepler and Strand. The first system 
developed by Strand’s research group of the University of Minnesota consisted in eight 
categories of DRPs (Strand et al., 1990). In 1998, the research group in Pharmaceutical 
Adapted from: (Anderson, 2002; Maddux et al., 2000; Roberts et al., 2005; 




Care of the University of Granada held a meeting for professionals and groups working 
on the identification and resolution of DRPs. In this meeting, the reduction to six 
categories of DRPs was agreed, on what has come to be known as the Consensus of 
Granada (table 1) (Panel de Consenso, 1999).  
1.1.2.1. THE DÁDER METHODOLOGY 
Recognizing the necessity to train graduated pharmacists on the emerging new 
practices, the University of Granada developed post-graduate activities and training 
courses in Pharmaceutical Care, the Dáder Program on drug therapy follow up, that would 
give way to what is now known has Dáder Methodology (Martínez-Romero et al., 2001). 
At the time, it was defined that the provision of follow-up based on Dáder methodology 
could not need computer applications, it should only be based on a simple system for 
documentation of processes and results. Neither any special previous pharmacological or 
pharmacotherapy advanced knowledge was necessary. This was done to avoid barriers to 
pharmaceutical care provision that at the time were beginning to be described in the 
literature (Mil et al., 2001).  
Table 1 - Definition of drug related problems (DRP) according to the Consensus of Granada 
(adapted from: Martínez-Romero et al. 2001; Panel de Consenso 1999) 
DRP classification Description 
Necessity 
DRP 1 The patient does not use a medicine that is needed 
DRP 2 The patient uses a medicine that is not needed 
Effectiveness 
DRP 3 
The patient does not respond to treatment (non-
dosage-dependent) 
DRP 4 
The patient uses a dose or frequency inferior to what 
is needed (Ineffectiveness dosage-dependent) 
Safety 
DRP 5 
The patient uses a dose or frequency superior to 
what is needed 
DRP 6 
The patient uses a medicine which provokes and 
adverse reaction 
The provision of pharmaceutical care with the Dáder methodology is supported on 
the collection of patient information on a scheduled pharmacy visit. This information can 
be subjective information (e.g. open questions about general health issues), or objective 




an evaluation of the patient’s health status and possible DRPs found should be reported 
to the primary care physician responsible for the patient. A plan is then designed in 
accordance with the patient and a follow-up visit should be scheduled, to evaluate the 
prosecution of the plan.  
1.1.2.2. PHARMACEUTICAL SERVICES 
Fuelled by the initial work of Hepler and Strand and the consequent emergence of 
new roles, the pharmacy profession developed a wide variety of pharmaceutical services. 
Due to the continuous development of numerous services, the conceptual discussion 
about what is “pharmaceutical care”, “pharmaceutical services” or “pharmacy services” 
is ongoing. One recent paper advocates that a “professional pharmacy service” is defined 
as “an action or set of actions undertaken in or organised by a pharmacy, delivered by a 
pharmacist or other health practitioner, who applies their specialised health knowledge 
personally or via an intermediary, with a patient/client, population or other health 
professional, to optimise the process of care, with the aim to improve health outcomes 
and the value of healthcare” (Moullin et al., 2013). To distinguish services provides by 
pharmacists from other services, this definition is then divided in “pharmacist services” 
and “Other Healthcare Practitioner Services”; Pharmacist services are then divided in 
“pharmaceutical services”, when it refers to the utilization of pharmacists’ knowledge in 
their field of studies (e.g. those relating to drug therapy like pharmaceutical care) and 
“Other Healthcare Services” (e.g. health promotion services). 
Although there is no universally accepted definition of pharmaceutical services that 
comprises the entire scope of activities, services, and programs provided by community 
pharmacies (Moullin et al., 2013), a broad number of professional services performed by 
pharmacists, that may match community pharmacist’s role in primary healthcare in 
different countries, can be identified. These services can be categorized into 2 main 
groups (figure 1): 
a) Distribution services and Product-linked services 
Distribution and product-linked services are fundamental to the pharmacy 
profession, including dispensing medicines, generic substitution, and handling medicine 




healthcare personnel, therapy compliance support and counselling. These services 
constitute the first tier of pharmacy services, sometimes called “essential” services 
(Bradley et al., 2007), and are usually regulated through legislation in the respective 
countries. 
Figure 1 - Pharmaceutical Services Maturity Framework 
 
b) Healthcare services based on the patient’s specific diagnosis and use of 
medicines 
Services provided by pharmacists based on patient’s specific diagnosis relate to 
monitoring of therapy efficacy and detection of early signs of disease. Medicines-use 
based services can focus either on the use of medicines as a whole, or on one specific type 
of medicine. These are the sometimes called “advanced” and “enhanced” pharmaceutical 
services (Bradley et al., 2007, 2006).  
Examples of advanced services are, screening, monitoring, and counselling or 
therapy management in relation to different diseases. Enhanced services may include 
home delivery of medicines, anticoagulant monitoring, Disease specific medicines 
management, Medication Review services, Needle and Syringe exchange, Smoking 
cessation services, and supervised administration of medicines. A particular set of 
enhanced services have also been referred to as pharmaceutical care, cognitive services, 




pharmacy services in order to differentiate them from dispensing services (Nutescu and 
Klotz, 2007). 
This second group of services have been considered extremely valuable for health 
systems and professionals, not only because of economic savings but also due to a greater 
efficiency and improvement in health services quality and in patient health-related 
outcomes (Berenguer et al., 2004; Cranor et al., 2003; Nkansah et al., 2010). However, 
the evidence regarding the effectiveness of these services is not completely clear 
(Mossialos et al., 2013). The lack of solid evidence has been identified as one of the 
barriers for the integration of professional pharmacy services in the health system, and 
particularly, in primary healthcare (Mossialos et al., 2015).  
1.1.3. INTEGRATING PHARMACISTS IN THE PRIMARY HEALTHCARE TEAM 
Much discussion around the best way to integrate pharmacists in the primary 
healthcare team has happened (Mossialos et al., 2013). Studies have identified benefits 
for patients where pharmacists are integrated into core healthcare teams, allowing greater 
access and improved public health (Campbell et al., 2014), as well as gains in raising 
awareness of pharmacists’ new role amongst other health professionals (Makowsky et al., 
2009).  
Until now, pharmacists continue to exert their supply role in the healthcare system 
without much innovation, in spite of the development of pharmaceutical care programs 
and other disease management, therapeutic management or public health services (Strand 
et al., 2016). However, pharmacists can contribute immediate solutions through efforts to 
enhance medication management, identify and solve drug‐related problems and adverse 
events, and help patients achieve intended outcomes, recognizing that carrying out this 
responsibility requires communication, collaboration and professionalism (Kennie-
Kaulbach et al., 2012). 
The integration of community pharmacists in the primary healthcare team depends 
greatly on both recognition and acceptance of the different health professionals involved 
in disease management, particularly general practitioners (GPs) and other physicians 
(Bradley et al., 2012; Edmunds and Calnan, 2001). For decades, this relationship has been 




professional organizations and other professionals' bodies, becoming a major barrier to a 
new role for community pharmacists (Bardet et al., 2015; Edmunds and Calnan, 2001; 
Paulino et al., 2010). 
The idea of primary healthcare integration can assume different arrangements: 
“contracting,” “coordination,” “cooperation,” and “collaboration” (Axelsson and 
Axelsson, 2006). The difference between these forms of integration depends on the way 
the formalization of the relationship happens. If the arrangements are depending on 
“contracting” it means that the integration comprises a formal contract; collaboration on 
the other hand, is when integration is achieved through voluntary arrangements (Axelsson 
and Axelsson, 2006). Examples of formal contracts amongst physicians and pharmacists 
exist from the United States of America (USA) and Canada, to Europe or Australia 
(Benrimoj and Roberts, 2005; Bradley et al., 2012; Kroger et al., 2000; Noyce, 2007; 
Schulz, 2006). There are also examples of explicit agreements between GPs and 
pharmacists concerning their prescription policy (Bernsten et al., 2009; Kooy et al., 2007; 
van der Kam et al., 2001). Nevertheless, the most common form of practice is still 
informal collaboration (Bradley et al., 2012). 
Different conceptual models have emerged in the last years seeking to define the 
drivers of the GP-CP collaboration. Among them, Bradley and colleagues (2012), propose 
a model with 3 levels of collaboration assessed on 7 dimensions: Locality, Service 
Provision, Trust, “Knowing” each other, Communication, Professional roles, and 
Professional respect (Table 2). 
Several issues arise from this model, mainly regarding the dimensions of trust and 
professional roles. Physicians need to trust the pharmacist but the contrary is not 
necessarily true (Bradley et al., 2012). To build trust, physicians need to know the 
pharmacist, finding it difficult to work with multiple chain pharmacies, which usually 
have many staff members with high turnover. This implies that in settings of high 
professional turnover, any form of collaboration is inhibited. Also, a preoccupation to 
reinforce the traditional roles of GPs and the contempt of pharmacy’s commercial aspect 
leads the authors of this conceptual model to conclude that collaborative arrangements 
may not be the most appropriate (Bradley et al., 2012). Other studies point for similar key 




the need for communication. Communication is key in the success of establishing a highly 
productive interprofessional collaboration (Bardet et al., 2015; Roberts et al., 2008; 
Snyder et al., 2010). Regular GP-CP meetings, may be important in order to solidify the 
relation between professionals (Kooy et al., 2007; Mossialos et al., 2004). 
Table 2 - Dimensions and levels of GP-pharmacist integration (adapted from (Bradley et al., 2012)) 
 Level 1 - Isolation Level 2 - 
Communication 




Mostly separated Close geographically 







enhanced level services 
Trust GP has little trust in the 
pharmacist, with 
suspicion about the 
business element of 
pharmacy. The need to 
trust the GP is not 
considered by the 
pharmacist 
Some trust has been 
built and is dependent 
on the pharmacist 
demonstrating they are 
trustworthy. GP 
distrust of pharmacists 
is associated with the 
type of pharmacist 
A historical 
relationship – mutual 
trust has been built  
“Knowing” each 
other 
GPs and pharmacist do 
not feel they “know” 
each other 
GPs may feel that they 
know some 
pharmacists locally  
Both parties feel they 
“know” each other. A 






unidirectional from the 
pharmacist to the GP 
Moderate 
communication, mostly 
unidirectional from the 
pharmacist to the GP. 
Communication may 
have been good 
initially but was not 
sustained   
Regular reciprocal 
communication is the 
norm. 
Professional roles Defined, traditional 
roles. GPs maintain a 
territorial approach. 
Pharmacists may be 
reluctant to expand 
their role 
GP believes that 
pharmacists can be 
useful, if properly 
trained, and their role 
should be limited to 
management of minor 
ailments and helping 
ease workload. 
GP believes 
pharmacists can offer 
an enhanced level of 
service as a result of 
their expertise. GPs 
views the pharmacist as 
a useful resource for 
them to consult for 
advice 
Professional respect Limited evidence of 
professional respect for 
or confidence in 
pharmacy from the GP 
Some evidence of 
respect for pharmacy 
by the GP, but 
undermined with a 
distinction between 
types of pharmacies 
Examples of mutual 
respect for both the 






In light of these findings, and considering findings from qualitative studies in 
Portugal (Paulino et al., 2010), the best form for the GP-CP arrangement is still an open 
research question in the Portuguese context. For individual pharmacies that seek to 
innovate and provide advanced services, the collaboration form of GP-CP arrangement 
may the most feasible. Furthermore, it has been demonstrated that pharmacists will have 
the most important role in the development of GP-pharmacist collaboration (Bardet et al., 
2015). Pharmacists as initiators of the collaboration, with frequent communication in the 
early stages, and physicians’ acceptability of pharmacy services, through a previous 
contact with pharmacy services, are important factors in models of interprofessional 
collaboration (Doucette et al., 2005; Salgado et al., 2012; Snyder et al., 2010) However, 
this makes the success of this professional relationship highly dependent on personal 
attributes and wills (Doucette et al., 2005; Paulino et al., 2010). 
1.1.4. COMMUNITY PHARMACY SYSTEM IN PORTUGAL 
Community pharmacists in Portugal mostly work in independent pharmacies, since 
large chains are not allowed and small chains are only nowadays becoming a reality. The 
opening of community pharmacies is regulated, with main criteria being a minimum 
distance between pharmacies (350 meters in a straight line) and the number of serviced 
inhabitants (minimum 3500 inhabitants) (Ministry of Health, 2007). There are some 
exceptions to these rules, depending on the presence of a healthcare service in the vicinity, 
or in areas with low population density. Pharmacies have to be opened at least 50 hours 
a week. The presence of a responsible pharmacist - the technical director - is mandatory 
and a substitute has to be registered at the National Authority of Medicines and Health 
Products (INFARMED), in order to assure a pharmacist is present at all times. Non-
pharmacist ownership is allowed, with the maximum number of pharmacies per owner 
capped at four. Pharmacies have a National Health Service (NHS) contract for dispensing 
prescription medicines, with legislation establishing medicines’ profit margins and 
patients’ co-payments (Ministry of Health, 2014). Practicing pharmacists have to be 
mandatorily registered in INFARMED and licensed by the Portuguese Pharmaceutical 
Society (Ordem dos Farmacêuticos - OF). By the end of 2014, there were 8682 registered 
community pharmacists (INFARMED, 2014; Portuguese Pharmaceutical Society, 2012). 




number of females (about 80% of the practitioners), confirming a worldwide trend of 
feminization in the profession (Hawthorne and Anderson, 2009). The ratio of pharmacists 
per pharmacy has increased between 2000 and 2014, leading to an average of more than 
three pharmacists per pharmacy since 2014 (INFARMED, 2014). Simultaneously, the 
number of pharmacy technicians per pharmacy has dropped, with pharmacists assuming 
the supply tasks and undifferentiated tasks as part of their work routine. This in turn may 
have contributed to patients’ poor acknowledgment of different workers and 
competencies at the community pharmacy counter (Cavaco and Bates, 2007). 
Over the last twenty years Portuguese community pharmacies have developed 
consultation services to manage chronic patients and their therapies, in line with 
international developments on “pharmaceutical services” (Costa et al., 2006) These 
services have targeted the provision of tailored education on health, drug information, 
screening and monitoring of blood pressure, body mass index and basic clinical 
parameters (e.g. blood glucose, blood uric acid, cholesterol, etc.). There was also an effort 
to develop and implement nationwide pharmaceutical care programs for diabetes and 
hypertension. These programs were developed by the owners’ association National 
Association of Pharmacies (ANF), and were based in the Dáder methodology (Martínez-
Romero et al., 2001). The program for diabetes care was financially supported by the 
NHS from 2006 to 2009. When the financial support ended, 400 pharmacies were doing 
patient follow-up, with an average of three patients per pharmacy (INFARMED, 2009). 
Soon after, most pharmacies terminated the provision of the service. A recent survey 
found that in a sample of 403 pharmacies (14%), only 333 pharmaceutical care 
consultations were provided during a 5 days period (Barros et al., 2012).  
The evidence of longitudinal services provided in Portuguese pharmacies towards 
medicine use or other disease management services is limited (Martins and Queirós, 
2014). Apart from dispensing prescription medicines, none of the new services is 
supported by NHS reimbursement. These services are entirely supported by medicines’ 
profit margins and patients’ direct payments. Nowadays, many Portuguese pharmacies 
have broadened their service offer to services provided by different professionals such as 
nutritionists, podologists, or nurses in an attempt to have more revenue to face financial 




practitioners inside the pharmacy are regulated and supervised by the Portuguese Health 
Regulation Authority (Entidade Reguladora da Saúde – ERS) (ERS, 2014). 
1.1.5. INFORMATION SYSTEMS AND INFORMATION TECHNOLOGIES IN HEALTHCARE 
An Information System (IS) is any organized system for the collection, 
organization, storage and communication of information. Silver and colleagues (1995), 
stated that an IS must include software, hardware, data, people, and procedures (figure 
2). 
Figure 2 –Information systems main components (Source: (Silver et al., 1995)) 
Any specific information system aims to 
support operations, management and decision-
making (Bulgacs, 2013). Information technology is 
the utilization of computers to support the 
information system (Zuppo, 2012). Since IS are 
nowadays supported by a myriad of different 
machines (e.g. desktops, laptops, mobile phones, 
tablets, etc.), this research work will refer to the term 
“information systems and technologies (IST)”, 
reinforcing the difference to IS supported by other 
Technologies such as paper-based records. 
Health information systems (HIS) are now considered a building block of any 
health system (Alliance for Health and Systems Research Policy, 2009). Figure 3 presents 
the different health system building blocks, showing how they relate to each other and 
how they are interdependent. HIS have initially been designed to support health system 
and services’ management. This was done mainly through the shifting from manual to 
electronic medical records, integrated data systems and architecture for HIS design 
(Alliance for Health and Systems Research Policy, 2009). 
Governments across the globe are promoting IST in their healthcare systems with 
the intention of transforming service organisation and delivery, especially in terms of 
resource utilisation, clinical decision making, patient satisfaction and service productivity 
and quality (Petrakaki et al., 2012). The utilization of IST for the provision of healthcare 




focusing on a higher level of interaction with patients, that may have a significant impact 
on health outcomes (Kreps and Neuhauser, 2010; Kreps, 2014; Kuhn et al., 2007). 
Figure 3 - Interconnectedness of Health Systems’ building blocks 
IST will be essential to effectively 
build patient-centred health systems. 
Involving patients in their disease 
management, in close collaboration with 
a health professional, has the potential to 
improve outcomes such as therapy 
compliance or patient’s knowledge about 
their condition (Barrera et al., 2002). 
Home telemonitoring of chronic diseases 
seems to be a promising patient 
management approach that produces accurate and reliable data, empowers patients, 
influences their attitudes and behaviours, and potentially improves their medical 
conditions (Paré et al., 2007; Sacco et al., 2013). Several telemonitoring approaches have 
already been tested. Examples of telemonitoring interventions exist from remote blood 
pressure monitoring (Green et al., 2008), congestive heart failure (Polisena et al., 2010), 
Chronic Obstructive Pulmonary Disease (Cruz et al., 2014), Diabetes management 
(Armstrong and Powell, 2008; Polisena et al., 2009) or other simpler interventions such 
as SMS alerts for medication intake (Vervloet et al., 2012).  
1.1.5.1. INFORMATION SYSTEMS AND TECHNOLOGIES IN COMMUNITY PHARMACY 
The evolution of IST probably will have an important impact on the definition of 
new roles for the community pharmacist (Fox et al., 2005; Katz and Moyer, 2004; Lam 
and Rose, 2009; Maddux et al., 2000). The use of properly developed IST based solutions 
in the medicine dispensing process has the potential to relief pharmacist’s workload, 
leaving more free time to assume other functions while enhancing the patient/professional 
interaction (Kreps and Neuhauser, 2010). Staff shortages, particularly in pharmacies 
located in rural or suburban areas, can also be mitigated with the use of IST (Collins et 
al., 2007). Nevertheless, there is limited evidence of IST usage in the provision of 




have mainly investigated the effects of electronic transfer of prescriptions and decision 
support systems on the work of community pharmacists (Astrand et al., 2009; Petrakaki 
et al., 2012), or the implementation of an internet-based medicine cabinet (Calabretto and 
Swatman, 2010; Calabretto and Warren, 2005). Calabretto and Swatman (2010), who 
studied the socio-technical implications for information technology related interventions 
in community pharmacy, including medication management, found that we are still in the 
“infancy” of using IST in community pharmacies.  
The issues arising with IST usage in community pharmacy are common with other 
settings, with most difficulties in implementation due to managerial or behavioural factors 
(Kuhn et al., 2007; Motulsky et al., 2011). The underuse of the current systems has been 
described as partially resulting from a lack of IST skills, but also from IST applications 
inadequacy for community pharmacists’ needs, an insufficient patient-oriented attitude, 
privacy protection and time constraints (Velez Lapão, 2007; Westerling et al., 2011). 
Other issues are related to safeguarding patients’ rights to privacy and confidentiality as 
well as establishing methods of communication among pharmacists and other healthcare 
professionals, in order to ensure continuity of care (Kawamoto et al., 2005). 
It is clear that implementing IST that support pharmaceutical care in community 
pharmacy is impending on more research (Petrakaki et al., 2012; Westerling et al., 2011; 
Zellmer, 2010). Currently, effective systems to share patient records and information 
between different healthcare sites and/or healthcare professionals are being developed but 
their use is still occasional (Goundrey-Smith, 2014). Electronic communication between 
the General Practitioner (GP) and pharmacists is uncommon. Notwithstanding, in the 
Netherlands, electronic communication has shown better results than paper based 
communication, although it does not limit the reports of information discrepancy 
regarding information obtained from the patient, the physician or the pharmacist (van der 
Kam et al., 2001). In the majority of countries, IST support for professional 
pharmaceutical services provision is used only locally, for record keeping, patient 
management and customer relations (Costa and Nascimento Jr, 2012; Westerling et al., 
2011). Nevertheless, IST seem particularly indispensable in facilitating access to 
information needed in patient care, such as clinical patient data, guidelines, and evidence-




1.1.6. PHARMACEUTICAL SERVICES REMUNERATION MODELS 
The growing importance of pharmaceutical care services within the profession 
brought to light the discussion about service remuneration (Huttin, 1996). Pharmacists 
are typically paid for supplying medicines and attention is rarely given to pharmacy 
services remuneration in the context of the total healthcare budget. Instead, pharmacy 
services are often seen as a cost to the payer in addition to the cost of the medicines, rather 
than an investment in healthcare that results in improved quality, safety, better treatment 
outcomes and cost savings in the long term (Mossialos et al., 2015). This is especially 
true in an environment of evidence-based policy-making, where health system financers 
need to be convinced that their budget is being well spent on pharmaceutical services 
(George and Silcock, 1999; Mossialos et al., 2013).  
Payment models for pharmacy services have progressed slowly, despite evidence 
that such services provide a solid return on investment and improve patient outcomes 
(Perez et al., 2009; Schumock et al., 2003). However, defining the best remuneration 
model for pharmaceutical care services is still a matter of debate within the profession 
and policy makers (Mossialos et al., 2013).  
There is an extensive literature describing the various remuneration models 
throughout the world (Bernsten et al., 2010). Comparing, and describing them, is difficult 
since every country has its own system (figure 4). Also, it is important to distinguish 
between remuneration and reimbursement. Remuneration refers to a payment that is due 
to a provision of a service. In the case of pharmacy services, some of the remuneration is 
in part due to the selling of medicines that may be reimbursed. Reimbursement usually 
involves a third-party payer covering part of the remuneration, either before or after the 
acquisition of the good or service (Nutescu and Klotz, 2007). The reimbursement of 
medicines prices is the most common form of pharmacy remuneration across Europe 
(Vogler et al., 2014). 
Remuneration models for professional pharmacy services are influenced by the 
healthcare and health insurance system. For instance, in the USA, the federal government 
pays for some services (Medicare), while the different states (Medicaid) and private 




a small amount of care for those who cannot afford their medicines. In countries such as 
the United Kingdom (UK), Canada, Australia and New Zealand pharmacists are paid for 
providing a large number of professional services (Bernsten et al., 2009). 
Figure 4 - International comparison of remuneration models for community pharmacies 





Within Europe, there are 27 different pharmaceutical pricing and reimbursement 
systems (Bernsten et al., 2010). Pharmacy remuneration is regulated in all countries, but 
there are differences in the way pharmacists are paid for professional services beyond 
dispensing and selling medicines (Vogler et al., 2014). Some countries have a mixed 
system, while others have a product-oriented system. As an example of different 
remuneration policies, there are formal incentives for pharmacists to work collaboratively 
with physicians in Holland, Germany, and Switzerland (Bernsten et al., 2010). In England 
and Wales, the remuneration for professional services is divided into essential services, 
advanced services and enhanced services (Noyce, 2007). In the UK, community 
pharmacies with an NHS contract need to provide the full range of essential services, 
whereas advanced and enhanced services are optional, and might require additional 
education and new pharmacy layout (a private consultation space is mandatory). The 
essential and advanced services are commissioned by the UK’s NHS and cover people 
throughout the country. The enhanced services are commissioned by the local Primary 
Care Trust, and consequently are not equally distributed over the country (Noyce, 2007). 
In Scotland, and in some parts of England and Wales, pharmacists can be paid by 
the NHS for their professional services when selling Over-the-counter (OTC) medicines 
as part of The Minor Ailments Scheme (Bernsten et al., 2009). Remuneration for 
professional services also implies a commitment to assure the quality of such services in 
a number of countries. In the United Kingdom, community pharmacies need to provide 
evidence that they meet the conditions of a comprehensive quality assurance framework 
(Noyce, 2007). 
In Portugal, pharmacy remuneration is currently defined by the Decree-Law 
19/2014, and is based on a differential mark-up, with an higher mark-up for generics and 
a fixed mark-up for prescription medicines above €50 (Ministry of Health, 2014). 
Recently, a small fee per generic medicine package sold was also established, looking to 
provide pharmacies with incentives to increase the selling of generic medicines and 
contributing to reduce national pharmaceutical expenditure (Ministry of Health, 2015). 
Revenues from dispensing prescription medicines usually represent between 85 and 92% 
of pharmacy revenues (Antão and Grenha, 2012; Doucette et al., 2012; INFARMED, 




provision and price depending on the will of the pharmacy owner. Some pharmacies 
provide these services free of charge while others choose to charge a fee supported by 
patients’ out-of-pocket payments (Costa et al., 2006; Martins and Queirós, 2014). 
1.1.6.1. FINANCIAL INCENTIVES IN COMMUNITY PHARMACY 
The need to balance pharmaceutical expenditure budgets will become more 
challenging given that new and expensive medicines are likely to gain marketing 
authorisation in the future (Eichler et al., 2016). In this context, it is important to introduce 
incentives for pharmacists that are oriented to support cost-effective and high-quality 
medicinal therapy (Bernsten et al., 2009). 
In spite of the several issues regarding pharmaceutical services implementation and 
sustainability, some authors argue that is necessary to introduce a set of incentives aimed 
at community pharmacists without which, all the potential of pharmaceutical services 
goes largely untapped (Bernsten et al., 2010; Kroger et al., 2000; Miller and Ortmeier, 
1995; Roberts et al., 2008). It is clear that the existence of incentives for pharmaceutical 
services influences its provision, although it is no guaranty of future sustainability 
(Gastelurrutia et al., 2009; Roberts et al., 2008). Other aspects such as communication 
and teamwork, leadership, task delegation, external support or assistance, and 
reorganization of structure and function are also to be considered (Roberts et al., 2008). 
The fundamental purpose of incentives is to provide the right motivation to an agent 
(e.g. health service provider) to perform well. This includes providing the incentive to 
develop the capacity to perform well, to acquire the right information, and to then act on 
it accordingly (Custers et al., 2008). Though there are issues with nomenclature and the 
definitions, the healthcare area uses different types of financial incentives including : (i) 
salary (payment for working for a specified time period); (ii) fee-for-service (payment for 
each service, episode or visit); (iii) capitation (payment for providing care for a patient or 
for a special population); and (iv) target payments and bonuses (payment for providing a 
pre-specified level or change in a specific behaviour or quality of care) (Flodgren et al., 
2011).  
Considering the overall remuneration of pharmacists, Huttin and colleagues (1996), 




for remuneration could be classified into two major types: product-oriented remuneration 
using a mark-up or graduated mark-up, and patient-oriented remuneration using a fee for 
service or capitation method. The traditional pharmacy mark-up or fixed pharmacy 
margin system of retribution for pharmacists is often seen as providing inadequate 
incentives to pharmacists; it appeals to their financial interest in selling higher-priced 
drugs and, in general, to increase sales (Espin and Rovira, 2007). Fee structures may be 
developed that set the fees based on the type of service provided. Several examples can 
be found in the literature of fees charged for clinical services in community pharmacies; 
in the USA, some providers use a capitation fee structure in which the patient might enrol 
in a service for a predetermined fee in exchange for a bundled package of services 
provided for a given period of time (Snella et al., 2004). 
One of the more challenging objections to provide pharmacists with incentives is 
that, since pharmaceutical services have been associated with a product - prescription and 
OTC medicines -  some assume the clinical services are paid through the margins on the 
dispensing of prescriptions (Stubbings et al., 2011). In countries that have remuneration 
models for both drug dispensing and professional services, it is possible for these models 
to provide conflicting incentives to pharmacists (Bernsten et al., 2010). This is because 
remuneration models for professional services in these countries still tend to remunerate 
the pharmacist primarily for the supply of medicines. In England and Wales, pharmacists 
are paid for providing professional services, but they are also expected to add a margin to 
the price of the medicine to their income (Noyce, 2007). For example, in a case of a 
patient in need of advice to treat his condition with lifestyle changes, such as diet and 
exercise, instead of a medicine, current remuneration models tend to financially penalize 
pharmacists for providing this type of professional advice given the traditional link 
between remuneration and the supply function. The same happens in Portugal and in 
many other countries across Europe. The only example of a remuneration model that 
acknowledges and rewards the fact that a pharmacy professional service involves the 
decision not to dispense a medicine is the “Refusal to fill” or “Refusal to dispense” service 






1.2. AIM OF THESIS 
Considering current trends, the development of new professional pharmacy services 
will inevitably require the use of sophisticated IST. However, the success of IST 
utilization for the provision of health care is impending on more research. The 
technology’s potential to disrupt health professionals’ and users’ roles represents a threat 
to the successful implementation (Katz and Moyer, 2004; Mossialos et al., 2013; 
Motulsky et al., 2011; Petrakaki et al., 2012). Studies show that the use of IST by 
healthcare professionals may be a burden when the systems are not developed considering 
the needs of professionals in practice settings (Darbyshire, 2004). 
In order to better understand the link between the introduction and use of IST in 
practice settings, it is important to examine the technical and organizational challenges 
raised during implementation. Therefore, it is necessary to understand how health 
professionals and patients perceive IST usefulness for health care provision, and how are 
they willing to participate in the development of new services. To do so, this project 
proposes to address several research questions: How will a web-based pharmaceutical 
service impact pharmacists’ work and patient’s own disease management? What will be 
the estimated cost? Are patients willing to participate in the development of patient-
oriented pharmaceutical services? What information they will value? What kind of 
challenges will arise?  
To better visualize the different connections that will be enhanced by IST support 
of online pharmaceutical services, a conceptual model was developed (figure 5). In this 
model, it is highlighted that community pharmacists supported by IST may play a 




Figure 5 - Conceptual model for the use of IST in the Community Pharmacy setting (adapted from 
ePharmacare Project (PTDC/CCI-CIN/122690/2010)) 
 
To address the mentioned research questions, the aim of this project is to design, 
implement and evaluate a disease management web-based interactive service, 
establishing its utility, acceptability, feasibility, sustainability, and adaptability for a 
community pharmacy setting, using design science research methodologies (Hevner et 
al., 2004). In this way, it is intended to explore new models of interaction between patients 
and health professionals that will allow some insights on the research questions. 
As more specific objectives, it is proposed to: 
 Identify health system conditions that will be necessary to implement an 
online pharmaceutical service. 
 Identify the major patterns of pharmaceutical services provision in a sample 
of community pharmacies, thus establishing the current state of 
pharmaceutical services provision while exploring future services’ demand; 
 Estimate the cost of current pharmaceutical services, establishing a gold 




 Identify potential service’s features that may have an impact on health 
results and patient satisfaction 
 Identify service’s features that most contribute to the perceived usefulness 
and ease of use of the internet-based patient management service, in the 
patient perspective; 
1.3. METHODOLOGY 
The design and implementation of an IST tool in a practice setting poses some 
challenges. It is frequent that the introduction of new tools is decided by policymakers 
and experts without involving future users (Fried et al., 2012). However, a user centred 
approach may be more useful to be certain that the system will satisfy user’s needs and 
that they will be enthusiastic with its use while, simultaneously, the system will be 
adequate and perceived as useful (Armstrong and Powell, 2008; Demiris et al., 2008). 
Therefore, the need to use a methodology that allows the design of an innovation with the 
end user’s input is evident. 
One of the methodologies IST researchers have at their disposal to study the 
development of new products is the Design Science Research Methodology (DSRM) 
(Hevner et al., 2004; Peffers et al., 2007). Hevner and colleagues (2004), have established 
the rules for DSRM in the form of guidelines. The most important is that the research 
should produce an artifact to solve a problem. Other guideline state that the development 
of the artifact should be based on existing knowledge and theories to produce a solution 
to the defined problem. Moreover, the artifact should be relevant to the resolution of a 
problem in a particular business model and have its usefulness, quality, and effectiveness 
rigorously evaluated. As a final guideline, the research should be communicated to the 




Figure 6 – DSRM cycle (adapted from (Peffers et al., 2007) 
 
In Box 3, a detailed description of the activities according to Peffers and colleagues 
(2007), is presented. As shown in figure 6, the DSRM process can be seen as a design 
cycle, as is common in information systems research.  
The approach that this thesis tests is the application of DSRM to the development 
of a pharmaceutical service supported by a web-based platform – the artifact – for the 
exchange of information between patients and pharmacists. As such, this project 
addresses the DSRM process by designing explorative studies with a specific set of tasks 
Activity 1 – Problem identification and motivation: Define the specific research problem and justify 
the value of a solution. 
Activity 2 – Define the objectives for a solution: Infer the objectives of a solution from the problem 
definition and knowledge of what is possible and feasible. Resources required for this include 
knowledge of the state of problems and current solutions, if any, and their efficacy. 
Activity 3 – Design and development: Create the artifact. This activity includes determining the 
artifact’s desired functionality and its architecture and then creating the actual artifact. 
Activity 4 – Demonstration: Demonstrate the use of the artifact to solve one or more instances of 
the problem. This could involve its use in experimentation, simulation, case study, proof, or other 
appropriate activity. 
Activity 5 – Evaluation: Observe and measure how well the artifact supports a solution to the 
problem. This activity involves comparing the objectives of a solution to actual observed results 
from use of the artifact in the demonstration. At the end of this activity the researchers can decide 
whether to iterate back to activity 3 to try to improve the effectiveness of the artifact or to continue 
on to communication and leave further improvement to subsequent projects. 
Activity 6 – Communication: Communicate the problem and its importance, the artifact, its utility 
and novelty, the rigor of its design, and its effectiveness to researchers and other relevant audiences 
such as practicing professionals 





that will allow to accomplish each DSRM activity and the prosecution of this thesis’ 
objectives (table 3).  
Table 3 - Design Science Research activities and tasks to perform 
DSRM Activity Objectives Method/Tasks 





Identify health system 
conditions that will be 
necessary to implement an 
online pharmaceutical service 
 Scenario design for Portuguese 
pharmacists in 2020. 
Identify the major patterns of 
pharmaceutical services 
provision in a sample of 
community pharmacies, thus 
establishing the current state of 
pharmaceutical services 
provision while exploring 
future services’ demand 
 Online survey of IT utilization in 
Portuguese pharmacies. 
 Observational time-and-motion study 
to assess Pharmacists’ current work 
patterns and potential demand for 
pharmaceutical care services. 
Estimate the cost of current 
pharmaceutical services, 
establishing a gold standard 
for comparison with future 
services costing 
 Observational time-and-motion study 
to estimate cost of current 
pharmaceutical services. 
2. Defining the 
objectives for a 
solution 
(see (Mello, 2013))  Set of qualitative interviews 
performed within primary health 
centres and hospitals 
 Service Experiment Blueprint 
3. Design and 
development 
(outsourced to an independent 
programmer) 
 Design of artifact (online platform) 
for pharmaceutical care services 
provision 
4. Demonstration 
Identify potential service’s 
features that may have an 
impact on health results and 
patient satisfaction 
 Case-study to test de platform with a 
purposively selected group of 
patients 
5. Evaluation 
Identify service’s features that 
most contribute to the 
perceived usefulness and ease 
of use of the internet-based 
patient management service, in 
the patient perspective 
 With an eye-tracking glass, the 
usability of the current version of the 
platform as assessed through the use 
of “task scenarios” 
6. Communication 
-  Done throughout the duration of the 
project, through journal, conference 





This thesis will report on the findings of activity 1, 2, 4 and 5. Activity 3 was done 
separately by an independent programmer and will not be the object of analysis in the 
current thesis. Activity 6 was done throughout the duration of the project. 
1.4. SUMMARY OF STUDY DESIGNS 
The detailed explanation of the methods used in each activity are part of the papers 
that will be presented in the “Results” section of this thesis. Nevertheless, a short 
summary of the methods follows: 
Activity 1 – this activity is constituted by three different studies. 
Firstly, a scenario planning exercise was performed aiming at designing three future 
scenarios for Portuguese community pharmacists, recognizing the changing environment 
as an opportunity to develop the role that community pharmacists may play in the 
Portuguese health system. Two objectives were considered: (i) to analyse the possible 
evolution of community pharmacists’ role in the Portuguese health care system by 
building and studying three different scenarios and (ii) to identify the main driving forces 
and related uncertainties that may impact on the definition of community pharmacists’ 
future role. The methodological details and results of this study are reported in paper I. 
Secondly, to assess the current state of pharmaceutical services provision and use 
of IST in community pharmacy, an online survey was launched. The online survey was 
based on a previously developed survey performed in Switzerland (Zehnder et al., 2004), 
and is presented in appendix 1 of this thesis in its English version. The survey was 
translated and validated with 2 community pharmacy academic researchers. After this, it 
was designed in the Google® forms platform and sent via email to 323 pharmacies, part 
of the owner’s organization Association of Portuguese pharmacies (AFP). The results 
were presented in several conferences and are reported in the beginning of the results 
section of paper IV.  
Following the initial survey, a observational time-and-motion study was performed 
(Finkler et al., 1993; Rutter et al., 1998). A set of four pharmacies was purposively 
selected to study pharmacists’ work patterns and pharmaceutical care services’ potential 




how a web-based pharmaceutical service might fit in a pharmacist’s workday and its 
potential value. To execute it, a list of tasks to be observed was developed after reviewing 
the literature on pharmacy workload studies (Bell et al., 1999; Davies et al., 2014; Fisher 
et al., 1991; McCann et al., 2010). In appendixes 2 and 3, the observational study protocol 
and data collecting grid are presented. More details on the methodology and the respective 
results are presented in paper II. 
Beyond accomplishing the aim of understanding pharmacists’ workload and work 
patterns, the observational study provided data that was used to estimate the cost of 
pharmaceutical services. To do so, a Time-driven Activity-Based Costing (TDABC) 
model (Kaplan and Anderson, 2004; Kaplan and Porter, 2011) was developed, with the 
objective of calculating the cost of pharmaceutical services. The details and results of this 
study are presented in paper III. 
Activity 2 – this activity intended to define what objectives the service supported 
by IST should attain. To understand patients’ demand of pharmaceutical services, a set of 
50 qualitative semi-structured interviews were performed within two primary healthcare 
centres and two hospitals. In appendix 4, the interview script is presented. The analysis 
of the interviews’ results allowed to identify patients’ perspectives about pharmaceutical 
services and new services ideas. With this data, it was possible to initiate the Service 
Experiment Blueprint (SEB). The SEB is a design tool that can be defined as a flowchart 
with key activities, stakeholders and elements, that when combined describe a service 
process (Mello, 2013). The SEB methodology itself consists of three stages in order to 
achieve an integrated service design (Patricio et al., 2008): a) first stage aims at assessing 
the service experiences for the different service activities; b) second stage features the 
service design at the multi-interface level supported by the data collected in the previous 
stage; c) the final stage contains the service design at the concrete interface level and is 
achieved through the usage of the SEB diagram. The results were presented in several 
conferences throughout the duration of the project and are presented here in paper IV. 
Activity 3 - The design and development of the artifact (pharmaceutical service + 
online platform) was supported by the SEB developed after the prosecution of activity 2 
(Mello, 2013; Patricio et al., 2011). The goal was to produce a web-based platform that 




methodology. The combination of the Dáder model for pharmaceutical care and the SEB 
enabled the identification of service characteristics and functionalities to include in the 
initial prototype. The design of the online platform was supported by Agile methodology 
(Martin, 2002), based on iterative and incremental developments with springs of 7 days 
using the Trello® platform to plan the springs. At the end of each spring, the prototype 
was evaluated by pharmacists and patients in order to continuously collect their feedback 
and therefore improve and develop the artifact based on the input from end users. 
Activity 4 - for the demonstration, a group of patients aged 64 to 75 years with 
chronic diseases were purposively selected. In appendixes 5 and 6 the demonstration 
protocol and informed consent form are presented. The artifact was tested in two different 
settings: a) Three community pharmacists (one per community pharmacy) using the 
platform and face-to-face consultations to interact with patients and; b) A community 
pharmacist using the platform and scheduled meetings outside the pharmacy setting 
(Pharmacist C). Patients for both arms of the study were recruited during the first two 
months of the study. Pharmacist C recruited the patients at a senior university class trained 
in computer and internet utilization. Initial training with the web-based platform was 
given to pharmacists and regular training to patients. Details of the methodology and 
results are presented in paper IV.  
Activity 5 - The evaluation occurred in the end of the 8 months demonstration 
study. The objective was to assess the usability of the web platform and to identify non-
existing features to improve the design of the platform in a future DSRM cycle. It 
included testing both end users of the platform, to assess the usability of the first version 
of the platform. An eye-tracking glass was used to perform the study. Eye-tracking glasses 
allow to explore eye activity: where a person looks, for how long, what is ignored, etc. 
Eye tracking data is collected using either a remote or head-mounted ‘eye tracker’ 
connected to a computer (EyeTracking Inc., 2016). To standardize the eye tracking 
assessment amongst different user typology, a set of task scenarios was defined, differing 
only in what was asked to be performed by pharmacists and patients. The detailed results 
of the usability test are presented in appendix 7. Details of the methodology and results 
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Using DSRM to develop a new pharmacist-patient interaction platform, supported 
by web communication, is a novel approach that provided some insights on the use of 
IST to improve health outcomes in a community pharmacy setting. Although the research 
work developed in this thesis is eminently explorative in nature, the results presented in 
the four papers offer a picture of Portuguese community pharmacy and pharmacists that 
will allow to explore the possibilities of developing a new role and the associated 
conditions.  
In the following section, some considerations on the presented results will be made, 
allowing for the discussion of practice and research implications that will close the 
discussion section of this thesis. 
3.1. SUMMING UP THE RESULTS  
3.1.1. PAPER I 
Besides designing three scenarios for Portuguese community pharmacists’ future, 
this paper identifies health system conditions that will be necessary to implement an 
online pharmaceutical service. From the analysis reported in paper I, it becomes evident 
that the development of a new role for community pharmacists is both dependent on the 
economic and legislative environment in which these professionals operate, and on their 
ability to innovate and develop new services. 
The economic and legislative environment more conducive for implementing new 
services and support their diffusion is a liberal market, with fewer restrains in pharmacy 
ownership and installation and more private providers of healthcare. Therefore, one can 
assume that the pharmacy market needs to become more competitive, providing the 
environment for pharmacy differentiation. 
The ability of community pharmacists to innovate is dependent not only on the 
“inner will” of individual pharmacy owners but also on the leadership of professional 
organizations such as the Pharmaceutical Society (OF) and the National Association of 




respondents presented in paper IV declaring that the lack of support from professional 
organizations is a barrier to the development of online pharmaceutical services. 
Another trend highlighted in paper I is the growing number of available 
pharmacists. The pharmacy market is absorbing these professionals, with the average 
number of pharmacists per pharmacy also growing since the analysis reported in paper I 
(Portuguese Pharmaceutical Society, 2013). The trend of substituting pharmacy 
technicians by pharmacists also continues. These trends along with the definition of 
remuneration policies for new services, may have an important impact on pharmacy 
services provision and pharmacists’ role definition that will be discussed in the 
“implications for policy and practice” section. 
3.1.2. PAPER II 
The study of pharmacists’ workload patterns and service provision was the main 
goal of the work reported in paper II. Understanding what pharmacists do in “a day at the 
office” and assessing the potential demand for chronic care services was envisioned as a 
critical step in the design of a new service. The results of this research highlight the need 
to redefine roles within the pharmacy, as the perception of “lack of time” often reported 
in the literature, might not be an accurate excuse for not providing pharmaceutical care 
services. In fact, what needs to be highlighted is that pharmacists spend a significant 
portion of their daily time executing undifferentiated tasks that could very well be 
performed by pharmacy technicians or other assistant personnel.  
The workload patterns identified in this paper are very similar to workload patterns 
in other countries. This finding indicates that pharmacists’ role is nowadays quite 
standardized. Although each country has different healthcare systems and arrangements 
for pharmaceutical service provision, understanding that pharmacists have similar 
workload patterns across countries is important for professional development policy, 
since it allows to think in a common strategy for pharmacists’ role shift and 
implementation of new pharmacy services. Nevertheless, a common legal framework in 





3.1.3. PAPER III 
To better assess the management implications of pharmaceutical services provision 
in community pharmacies, there is a need to accurately measure costs. This was the 
rationale behind the study reported in paper III that aimed to estimate the cost of current 
pharmaceutical services, establishing a gold standard for comparison with future services’ 
costing. 
Finding the cost of dispensing services, OTC consultations, and the cost of a 
counselling service without the medicine dispensing, were important results that will aid 
the discussion around the development of new remuneration models for community 
pharmacy. The counselling service has shown to be a low cost service that can be used to 
promote and offer other pharmacy services. With the activity costs reported, one can 
estimate a cost for the online service developed. Considering that the activity “Interview 
patient/answer patient query” is the support of the new service, it will cost around €32.04 
per hour in these pharmacies. Assuming a pharmacist would use 20 minutes per month to 
provide the service to a patient, the online service in these pharmacies would cost around 
€10.00 a month per patient just to reach breakeven. 
Besides calculating costs, the choice of Time-Driven Activity Based Costing 
(TDABC) was made since the development of a TDABC model for pharmaceutical 
services costing could provide community pharmacy’s managers with valuable 
information to redesign activities, aiming to achieve a more cost-effective provision of 
pharmaceutical services. As highlighted in the discussion of paper III, there is a clear need 
to optimize the activities that support pharmaceutical services provision.  
3.1.4. PAPER IV 
The implementation of the online pharmaceutical service through the use of DSRM 
was successful as a proof of concept. Using DSRM provided a method to address several 
issues regarding service development, starting with the description of the current practice 
and the potential demand for novelty services, to the design and implementation of an 




Pharmacists’ answers to the initial survey highlight that Portuguese community 
pharmacists are accustomed to use IST-based dispensing systems for many years, but 
there is a very limited use of IST-based communication tools to assist patient care in 
disease management. Patients’ answers about new pharmacy services were an important 
input. It seems that patients are willing to use specialized pharmacy services. There was 
little surprise when patients referred that they wanted home delivery of medicines, since 
this service is seldom provided. Moreover, patients’ recognition that pharmacy services 
must be integrated with NHS’s primary care services, was also an important finding. 
Pharmacists have now to bridge this gap and offer patients real alternatives for their 
disease management. 
The demonstration stage of the DSRM presented in Paper IV was hindered by the 
low numbers of patients being recruited to participate. The lack of patient recruitment in 
the three participant pharmacies led the research team to find an alternative in Senior 
University pupils. This was a visionary move since it allowed to explore the provision of 
pharmaceutical care by a pharmacist outside the community pharmacy setting. Due to the 
success of this strategy, there seems to be an option for independent pharmacists in 
developing disease management services to support chronic patients. This would be a role 
similar to a “patient advocate”, opening the possibility to innovators in the pharmacy 
profession to transform disease management, as already postulated by other authors 
(Alston and Waitzman, 2013). Furthermore, if community pharmacists refer “lack of 
time” to mask their low interest and motivation in providing disease management 
services, they must be aware that other health professionals, like primary healthcare 
nurses, may take their place in community-based disease management (Buchan et al., 
2013; Leese, 2006). 
Due to the low number of users, a specific feature could not be designated as having 
an important impact in health outcomes. For now, one can state that the closer patient 
follow-up, provided with the use of several features, may have an impact on health 
outcomes that needs to be better assessed. User satisfaction with the platform, assessed 
in the final interview and by the will to continue to use the platform beyond the end of 
the research, is one more sign of the potential that community pharmacists are leaving 




ePharmacare platform or email, felt by both pharmacists and patients, highlights the 
“gatekeeping-like” role that patients refer is a role that fits the pharmacist. According to 
users’ feedback, this connection could greatly improve the perceived usefulness of the 
platform. Since it was not included in the design of the platform in this initial DSRM 
cycle, the GP-pharmacist connection will be studied in the next cycle. The use of DSRM 
provides a strong support to develop the ePharmacare 2.0 platform in a confident way. 
With the end of the first cycle of DSRM described in paper IV, several issues 
regarding the provision of community pharmacists’ disease management services 
supported by IST have been found. Most of them, have been discussed in the last years 
within the profession. In the following section, these issues are presented and discussed 
in the light of the findings reported in this thesis. 
3.2. IMPLICATIONS FOR PRACTICE AND POLICY 
3.2.1. ROLE DEFINITION INSIDE COMMUNITY PHARMACY 
With the differentiation that is needed to provide online pharmaceutical services, 
new categories for working community pharmacists have to be developed. Nowadays in 
Portugal, only the technical director and the deputy pharmacist are in fact a differentiated 
function in the pharmacy. They play the role of maximum responsibility in the pharmacy, 
being legally accountable for medicines dispensing and provision of services by the rest 
of the staff. However, neither is obligated to have any special education or training in the 
provision of pharmaceutical care. This causes a skill gap in the pharmacy team that may 
lead to low motivation to innovate and develop new services. With the training program 
for pharmacists’ provision of pharmaceutical care programs for diabetes and 
hypertension, pushed by ANF in the turn of the century, some pharmacies are staffed with 
capacitated professionals. In a competitive market, this will be a precious asset. In a recent 
paper, Martins & Queirós (2014), found that access to additional pharmacy services may 
increase as market competition increases. This is usually true in urban markets, where the 
availability of pharmacies is greater than in in rural areas. However, if the health system 
is to retain its equity, a policy framework that will allow service diffusion through the 




market is liberalized usually have to provide incentives to rural pharmacies to allow them 
to remain open (Lluch and Kanavos, 2010).  
It seems that the trend of hiring more pharmacists and less pharmacy technicians, 
highlighted in paper I, has not contributed to improve pharmaceutical services provision. 
In fact, staffing more pharmacists is not a predictor of practice change (Doucette et al., 
2012). Indeed, staffing of less than 3 pharmacy technician has been identified as a 
negative predictor of practice change and new services implementation (Doucette et al., 
2005). At first glance, having more pharmacists per pharmacy may seem a best practice, 
leading to better pharmaceutical service provision. But if pharmacists are devoting their 
time to perform undifferentiated tasks, they will have little time or will to provide 
pharmaceutical care services. As such, the high number of pharmacists per pharmacy 
reported in paper II, versus the relative absence of technicians must raise some concerns. 
It is often mentioned that pharmacists are indistinguishable from other pharmacy 
professionals, which in turn contributes to the low credibility of pharmacy services 
(Cavaco et al., 2005). However, pharmacist’s credibility is essential to the development 
of the new roles and services (Snyder et al., 2010). Promoting pharmacists’ hiring to 
perform technical tasks may backlash and instead of pharmaceutical care services 
provision, pharmacists’ role will gradually slide back to a dispenser of medicines. 
Furthermore, the high supply of pharmacists had the effect of lowering pharmacists’ 
salaries (Portuguese Pharmaceutical Society, 2013). In these conditions, professionals’ 
morale may be low (Van Lerberghe et al., 2002). Together with “pull factors” perceived 
from other countries, such as higher salaries, better career development opportunities and 
overall family life conditions (Dussault and Franceschini, 2006), it is natural that 
pharmacists emigration may continue to increase, endangering the goals of universal 
coverage of pharmaceutical services provision (Campbell et al., 2014). 
Patients can perceive pharmacists as a source of credible health information but hey 
can also have no idea of what pharmacists do and what it is right to expect from them 
(Costa et al., 2004; Guerreiro et al., 2010). Pharmacy professionals have to recognize that 
the new roles depend on the development of a specialized body of professionals, that 
patients can recognize as such and demand for their pharmacies (Kennie-Kaulbach et al., 




be authorized to provide more advanced services, contributing for credibility, 
accountability and co-responsibility for patients’ health outcomes (Noyce, 2006). 
Differencing such professionals, and assuring that pharmacies that are willing to provide 
pharmaceutical services focusing on chronic care management have one of these 
professionals, will be essential to the diffusion of new forms of practice in Portugal. The 
latest developments on professional policy made by the Portuguese Pharmaceutical 
Society have included the definition of a competency framework, attributing core 
competencies and complementary competencies to community pharmacists. The 
corollary of this strategy points to the implementation of a “Community pharmacy” 
speciality in a near future. However, the framework is not clear as to what will 
differentiate pharmacists providing pharmaceutical care services from pharmacists that 
will assume a “dispenser only” or management role. It will also be relevant to start 
shifting pharmacist’s public image from a drug dispenser to a healthcare service provider, 
possibly through a more proactive attitude geared to pharmaceutical care (Sabater-
Galindo et al., 2015). 
The pharmacist-patient relationship can be improved through more intense and 
frequent communication to achieve an acceptable level of service provision 
(Bodenheimer et al., 2002; Gidman et al., 2012; Pelicano-Romano et al., 2015). Besides 
the re-organization and role definition that is necessary within individual pharmacies, 
community pharmacists need better communication tools to enhance the physician-
patient-pharmacist relationship, as has become clear from the demonstration stage of this 
research. The results from the demonstration stage of ePharmacare service prototype, 
reported in paper IV, show that using IST will contribute to a better follow-up, through a 
higher frequency of communication between provider and patient. However, whether this 
follow-up is effective and valuable for patients and health system, remains an open 
research question.  
3.2.2. ROLE OF INFORMATION SYSTEMS AND TECHNOLOGIES  
There has been some discussion about the strategic importance of information 
systems and technology (IST) in supporting medicine dispensing and the financial 
management of community pharmacies (Westerling et al., 2011). Undoubtedly, IST will 




electronic medical records, and other technological advances are implemented and 
integrated, patients will have increased access to primary healthcare providers for 
diagnosis, monitoring, and triage (Mossialos et al., 2013). The potential value of these 
technologies to improve health system efficiency, will make it an area where pharmacists’ 
expertise and knowledge will be a precious asset (Petrakaki et al., 2012). 
Community pharmacies’ IST are presently more focused on dispensing than 
supporting patient care, a finding confirmed in this research and reported in paper IV. 
This is an worldwide trend, with IST for community pharmacy being mainly used to 
support standard dispensing of prescriptions, either in paper or by e-prescription (Astrand 
et al., 2009; Motulsky et al., 2011). Nevertheless, the technological capacity exists to 
provide patient care. The use of IST may be the key that unlocks pharmacists' full 
potential (Alston and Waitzman, 2013; Petrakaki et al., 2012). 
In this thesis, a methodology to implement online pharmaceutical services was 
explored. The platform supporting the service was developed using users’ inputs, which 
contributed to the platform’s perceived ease of use, following Davis terminology (Davis, 
1993). However, due to the low number of patients recruited and pharmacists’ resistance 
to recruit patients, the perceived usefulness of the system could not be conveniently 
determined. If something can be inferred from this early explorative approach, is that the 
three pharmacists recruiting patients in the community pharmacy setting had no major 
problems using the platform, finding it easy to use, but were insufficiently motivated to 
use the platform and provide the service, thus not recognizing its usefulness. This 
reluctance to use the platform was expected if these were older pharmacists. But these 
pharmacists were young, having improved IST skills in relation to their colleagues. This 
hints at the necessity of designing adequate incentives for service provision even for 
professionals with the right attitude towards patient care (Feletto et al., 2010). Moreover, 
in a scenario where IST are prevailing and pharmacists are providing eHealth 
pharmaceutical services, the reluctance in the use of IST solutions highlights the 
importance of training and education on the use of IST. Beyond technical competencies 
regarding the provision of the pharmaceutical service itself, community pharmacists will 




communication skills to further increase the integration of pharmaceutical services with 
primary healthcare services. 
As already stated in the introduction section, it was also an aim of this project to 
establish the online service acceptability, feasibility, sustainability, and adaptability. 
Service acceptability has been demonstrated by patients’ use of the platform during 8 
months, actively contacting the pharmacist and showing interest in continuing to use the 
platform beyond study’s end. However, one must account that for patients’ good 
acceptability of the program, the “no cost” nature of the service may have played a 
significant role, as has been reported in other contexts (Guerreiro et al., 2010). 
Furthermore, pharmacist acceptability of the service may be considered low, as revealed 
by the lack of patient recruitment. The feasibility of the online pharmaceutical service has 
been demonstrated to greatly depend on pharmacists’ availability to actively recruit 
patients for the service. However, the observed low impact on pharmacists’ workload 
hints that this kind of service might be feasible, depending on pharmacists’ proactive 
attitude in identifying the patients who would benefit the most. Furthermore, every patient 
has its own needs. Needs assessment on an individual level, done by primary care 
professionals, must be a collaborative action (Asadi-Lari et al., 2003). It is up to the 
pharmacist to identify patients in the community that will benefit the most from a 
differentiated service provision and, with the collaboration of the primary healthcare 
team, develop services that fulfil individual patients’ needs.  
From a financial perspective, this service is sustainable if it generates more than 10 
euros a month per patient in revenue. Integrating this service in the daily work of a 
pharmacy will depend on finding the right remuneration strategy. More discussion on this 
issue and on remuneration policies will follow in the next section. Adaptability could be 
measured in two dimensions. It was found that the online pharmaceutical service can 
adapt to different contexts, when most patients were recruited outside the community 
pharmacy setting. In another dimension of adaptability analysis, the several incremental 
versions utilized during the demonstration stage show that the platform and the service 
can adapt to different settings and to users’ feedback. 
What is also lacking is understanding what, how, when, and why a communication 




mechanisms – clinical protocols, registration, training, licensing and accreditation 
processes – need to be brought up to date and used (Alliance for Health and Systems 
Research Policy, 2009). Also important, is the integration of physicians’ (and other 
primary healthcare professionals) with pharmacists’ information systems. Any of these 
elements would profit from a communication platform such as the one designed during 
this work, which emphasizes the importance of continuing to develop the design of an 
online platform to support GP-pharmacist services’ integration. The arrangement of the 
GP-pharmacist integration has implications in the way disease management services 
provided by pharmacists are paid, which will be discussed in the following section. 
3.2.3. ENVISIONING REMUNERATION MODELS FOR PORTUGUESE COMMUNITY 
PHARMACISTS 
Dispensing of prescription medicines is considered the core role of community 
pharmacists. Considering that a patient should take as few medicines as possible, the right 
incentive to pharmacists in this first tier of pharmaceutical services would be one that 
prevents selling unnecessary and costly medicines. Thus, the best incentive scheme to the 
dispensing of medicines seems to be fee-per-prescription, detaching the provision of a 
medicine from a profit margin. This way, pharmacists have nothing to gain in selling the 
highest priced medicine. Of course, for the pharmaceutical policy of a country this implies 
finding the correct price to pay for each prescription and who should pay for it. In paper 
III, an average cost of 3.66€ for the dispensing service was found. Although more data 
from other pharmacies is needed to calculate a more accurate cost, this finding may help 
inform policy makers on new incentives schemes for medicine dispensing. 
A second tier of pharmaceutical services involves the provision of information 
about medicines and health issues. In these services, there might be no dispensing 
involved. Giving information and advice, or dispensing OTC medicines for minor 
ailments, is an important primary care role seldom recognized by health systems. Some 
countries, such as the UK and Canada (Bernsten et al., 2010), have incentives for this 
minor ailments schemes and provision of information but Portugal has not. When 
someone goes to the pharmacy and is advised to go for a doctor consultation, the 
pharmacist does not receive any payment. Thus, there is no incentive to refer to the 




preferring to sell OTC medicines that might not alleviate symptoms and make the 
situation worst. To avoid this, patients’ referral to primary care could be paid under a 
capitation scheme, where pharmacies would receive a fee per approved referrals, while 
the OTC consultation could be paid by a mix of fee-for-service and business margin over 
the product. For the capitation scheme, the arrangement of the GP-pharmacist integration 
(formal contract vs. collaboration) has to be defined, but contracting seems to be the best 
proposal. In the Portuguese context, this contracting could be included in the 
commissioning of primary care services signed by Health Centres Group of the 
geographical area served by a group of pharmacies. 
The third level or tier is a mix of services such immunization services, screening 
services, or needle exchange programs. Traditionally, Portuguese pharmacies have 
decided to provide these services free of charge or charging a small fee for service. But it 
is not financially feasible for pharmacists to perform these services at no cost when a 
considerable amount of time and resources are needed (Snella et al., 2004), as shown by 
the findings reported in paper III. A fee for service that patient's perceive as small and 
cost-efficient, seems to be the best incentive model to provide these services, since the 
health system itself benefits for a high provision of these services. Screening services for 
chronic patients though, could be placed under a scheme such as a disease management 
program. 
The disease management programs could be viewed as a fourth tier of services. The 
incentive structure behind such a service could include the multiple fees or incentives 
provided for the other tiers. For example, a chronic patient such as a diabetic could 
hypothetically pay for their disease management instead of paying for individual services. 
In this way, a patient would only pay a fee regarding their situation, regardless of the 
number of medicines that s/he is taking. This would be optimal for patients who have to 
take a large number of medicines, which are generally the older and frail patients, for 
whom the necessity of purchasing a large number of medicines disincentives the purchase 
of disease management services, even more if they have to pay for it. This bundle of 
services is something already tried in other industries, with variable degrees of success 
(Porter, 2010).The discussion around incentives for pharmaceutical services provision 




pharmacist incentive schemes is that the incentive does not go to the pharmacist, going 
to the pharmacy revenue stream instead. But who should be the recipient of the financial 
incentives? Pharmacists as a solo professional, working independently of a pharmacy or 
a primary care organization, are not a regular feature of any health system which makes 
it difficult to think in alternatives to this situation. In this thesis, part of the research was 
done featuring an independent pharmacist funded with a research scholarship, but in real 
world conditions some sort of remuneration would have to be in place to make the 
provided services feasible.  
One can argue that incentives for the provision of services that focus on the 
utilization of medicines (e.g. medicine review services and others), should be paid to 
individual pharmacists and not to the organization or pharmacy itself. If the pharmacist 
providing the service and the person receiving payment are the same, it is more likely that 
a service will be developed and marketed (Bernsten et al., 2009). In this way, pharmacists 
would be motivated to provide these services, regardless of the setting they are working 
in, being it an independent or multiple/chain pharmacy. Nevertheless, one can argue that 
pharmacists’ role in the health system is closely tied to the provision of medicines and 
that this role is only viable if the pharmacist is working in a pharmacy. Therefore, under 
the current economic and legislative environment, the pharmacy or organization should 
collect all the payments and then pay the pharmacist accordingly, under the organization’s 
incentives policy. 
Another challenge that pharmacists face when obtaining payment from patients is 
establishing a price for the service that is sufficient to support it and is perceived as a 
good value by the patient (Freeman et al., 2014). When cognitive services are provided 
by pharmacists, value may be added to a drug or device. For example, diabetes education 
may be provided with the purchase of a blood glucose meter (Snella et al., 2004). The 
current organizational structure and information systems of health care delivery make it 
challenging to measure (and deliver) value to patients. Thus, most providers fail to do so 
(Porter, 2010). Measuring pharmaceutical care services value is essential to allow the 
reform of the reimbursement and remuneration systems, tending to reward value by 
providing bundled payments covering the full care cycle. Aligning reimbursement with 




creating accountability for unsatisfactory care (Porter, 2010). The results presented in 
paper III will aid the discussion around this issue for Portuguese community pharmacists. 
Finally, one has to consider that patients may not desire to pay for these services as 
well. It should be the payers and insurances that have to provide for these payments, to 
assure the overall equity of the health systems. In a context of economic constrains, this 
is surely the biggest barrier, since it will affect pharmaceutical expenditure budgets, 
which may lead to increased attrition between the industry and community pharmacies. 
In spite of developing new roles during the last decades, community pharmacists in 
Portugal continue to have an inefficient incentive package regarding pharmaceutical care 
services, since it only aims at reducing the pharmaceutical expenditure budget. The 
economic constraints imposed by the structural adjustment program forced lower margins 
for pharmacies, installing a regressive mark-up system. These economic constraints bring 
low motivation to innovate and develop new services (Leopold et al., 2014). In this 
scenario, pharmacists are expected to provide services with the same or even lower 
payment. However, if the profession wishes to continue to pursue a different role in the 
primary care team it has to advocate a new incentives scheme, thoroughly supported by 
cost-efficiency and utility studies.  
3.3. HEALTH INFORMATION SYSTEMS INTEGRATION: A MODEL OF 
DIMENSIONS TO ASSESS 
With the integration of primary healthcare and pharmaceutical services, data 
sharing portals such as the online platform developed in this thesis will receive data 
validated by primary healthcare professionals that are useful to pharmacists’ provided 
disease management in the community. In a reciprocal way, the data gathered by patients 
and caregivers in the same portal, could be validated by community pharmacists before 
input in the electronic health record managed by primary care professionals. Figure 7 
intends to depict a possible scenario for the Health information systems integration that 
will be needed. An integrated information system that provides the stakeholders of 
disease management with mechanisms that assure accountability, credibility, 
acceptability among other dimensions, would have the potential to impact on several 




trust, communication, “knowing each other”, role definition and professional recognition 
and certification will surely benefit of such a system. On patients and caregivers’ side, an 
integrated system may improve professionals’ needs assessment, while providing tailored 
information through more frequent communication on a low cost service, yielding a high 
value disease management. 
 




Future research that focus on the impact of information systems on these 
dimensions will greatly contribute to the advancement of knowledge in the field of health 
information systems, eHealth, and pharmaceutical services provision. 
3.4. LIMITATIONS 
The limitations of this thesis were already discussed in the papers presented in the 
results section. Most were related to the low number of pharmacies, patients and 
pharmacists answering surveys or participating in the observational study,  
One can argue that other methodologies are available to design information systems 




DSRM to implement an online pharmaceutical service offered a higher involvement to 
the stakeholders. This involvement showed the potential to develop a tailored information 
system. Furthermore, in the problem definition stage of the DSRM cycle presented, 
several issues relating to community pharmacists and pharmacies activities were 
identified. However, one must limit these findings to participant pharmacies in spite of 
the perception that these pharmacies provide a picture of the large majority of the 
country’s pharmacies. Caution is needed when interpreting the findings here reported.  
The Dáder methodology to provide patient follow-up was chosen since it was the 
method used in the pioneer pharmaceutical care programs implemented in Portugal. All 
participant pharmacists who could provide pharmaceutical care were trained in this 
methodology. However, one can argue that other methodologies for patient follow-up 
namely, Medication therapy management (MTM), were available and could offer a valid 
alternative. The low number of participants in the demonstration stage also hinders the 
results, namely the estimation of the impact on health outcomes. In the next DSRM cycle, 
a better recruiting strategy must be defined to increase the number of participants, thus 
increasing the likelihood of having the sufficient number of participants to accurately 
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Based on the results of the study, several conclusion can be drawn: 
 From the scenario exercise, it is clear that pharmacist’s new role will require 
significant legislative changes, adequate financial incentives and other 
behavioural changes, namely an entrepreneur mind-set. Here, proper 
capacity strengthening will be crucial. Also, the recent evolution of IST (e.g. 
website and chronic care sensors) is an important opportunity towards the 
integration of new roles for community pharmacists (within the healthcare 
system), while allowing a more active role from patients in their disease 
management. 
 The assessment of a single day workload showed that pharmacists spend 
half of their day interacting with customers and patients. However, the short 
interaction time with a patient is insufficient to provide a proper follow-up 
service, which calls for the opportunity to introduce innovative patient 
management services, supported by new and adequate Information Systems. 
The perceived lack of time, many times declared by pharmacists as a barrier 
for role development, seems to be an important area to work on. With 
additional research, there is room for improvement in internal organization 
and better roles definition within the pharmacy. 
 The medicine dispensing service was found to be the most expensive in all 
the three participating pharmacies. This work shows that there is a clear 
opportunity for improving service management by optimizing medicine 
dispensing, through the use of solutions that may reduce pharmacist’s 
workload. The costs of OTC dispensing and the costs of counselling without 
medicine dispensing shows that the implementation of minor ailment 
schemes in Portuguese pharmacies may be cost-effective. These low cost 





 The ePharmacare platform is able to offer pharmacies a way to support new 
pharmaceutical services and to better monitor their patients, improving the 
quality of their therapeutic monitoring. By bringing to life a needed tool, 
this platform fulfils the detected need for IST in pharmaceutical services 
provision, offering patients a new way to interact with their data and be part 
of their own therapy as active members on disease management. The use of 
DSRM helped to design and implement an online pharmaceutical service 
through a higher involvement of the stakeholders in a comprehensive way. 
4.1. FUTURE RESEARCH  
The ePharmacare platform presents a possible turning point in the way business is 
done within community pharmacies, by reaching out to new channels and shifting the 
focus from the sale of products to the provision of services. However, in spite of the 
quality and usability of the platform being critical issues, the platform is not everything. 
Developing and implementing eHealth services takes properly trained and motivated 
professionals. Future professionals will have to acquire aptitudes that will facilitate the 
implementation of new services namely, communications skills, customer relation, social 
marketing skills but also theoretical and practical competencies to implement the service 
in a confident way.  
Furthermore, online pharmaceutical services need to be more integrated in the 
current daily practices. A rethinking of the community pharmacy business model in order 
to effectively and coherently integrate community pharmacies services into the future 
health system models, where patients will have an increasing role in disease management, 
is paramount. More research on the integration of pharmaceutical services and primary 
care services is needed as is the definition and experimentation of new pharmacy 
remuneration models. Defining a model to finance these services will be vital to preserve 
community pharmacists’ contribution and the overall equity of the Portuguese health care 
system. 
In the GP-pharmacist collaboration, properly designed information systems and 
technologies will have a very important role. This project did not address this relation, 




address this relation, focusing on the development of a new version of the platform that 
covers GPs needs in the integrated disease management process. 
Pharmacists’ professional organizations have to show leadership and coordinate 
strategies with other healthcare practitioners’ professional organizations, to ensure that 
the new practice might reach all practitioners in a near future to benefit healthcare 
system’s equity. Research on the best form of the GP-pharmacist arrangement and 
integration of other healthcare practitioners’ contributions, will greatly contribute to 
inform these strategies. 
It is expected that these findings will help inform health system managers, 
professionals and policy makers assessing new models for pharmaceutical care services 









5.1. INITIAL SURVEY ON PHARMACY DESCRIPTION, PHARMACEUTICAL SERVICE 
PROVISION AND USE OF INFORMATION SYSTEMS AND TECHNOLOGIES. 
 
This project aims to investigate how the community pharmacy services will be in the future as well 
as the data and information management activities in this context, including the use of information 
technologies and e-health to implement the new pharmacy services. e-Health is defined in the 
intersection of informatics, health and services provision, with the objective of enhancing the 
relation with the citizens and patients through the use of Internet and other technologies. 
The main objective of the project is to explore how the pharmaceutical services can improve disease 
and therapy management, with the goal to improve the quality of the health care provided, while 
integrating the pharmaceutical services in the health system, using information technologies. 
In order to attain our objective your participation is essential. If you wish, we will provide you with a 
project report with the synthesis of the first results. 
Important notice: 
Every data collected by this survey will be processed with total confidentiality, with the highest 
ethical standards, as any serious and responsible research must have. 
The survey will take 10 to 15 minutes to finish. Thank you very much for your collaboration. 
 
Project director: Prof. Doutor Luís Velez Lapão (IHMT/UNL). 
 
About you 
1. What role best describe your functions 
a. Technical director pharmacist 
b. Supervising pharmacist 
c. Pharmacist 
d. Pharmacy manager 
e. Pharmacy technician or assistant 
f. Other   Please describe____________ 
 










4. Since when do you work in community pharmacy? 
a. _______ (year) 
 
5. How many hours do you work in this community pharmacy in a typical week? 
_______(number) 
 
6. What is your academic degree: 
a. High School 
b. Professional course 




7. If you are a pharmacist, in what institution did you finished your degree? 
 
8. Do you have another pharmacy related activity outsider this pharmacy? 
i. Pharmacy owner’s association 
ii. Pharmaceutical Society board of directors 
iii. Union leader 
iv. Providing professional training 
v. Research and Academia 
vi. Participation in association or other professional group 
vii. Participation in discussion groups about Pharmacy 
 
 




a. Viana do Castelo 




















10. Type of pharmacy 
a. Independent pharmacy 
b. Group or Chain ownership with 2 – 5 outlets 
c. Group or Chain ownership with 6 or more outlets 
d. Other  Please specify______________ 
 
11. What kind of owner you have in this pharmacy : 
a. Non-pharmacist owner 




a. Residential zone 
b. Commercial zone 
c. Industrial zone 
d. Shopping centre 
e. Hospital  
 
13. Number of inhabitants where the pharmacy is located 
a. Less than 2000 inhabitants 
b. 2000-5000 inhabitants 
c. More than 5000 inhabitants 
 
14. How close is your pharmacy to the following healthcare services? 
Health Services Less than 500 m 500m - 1km More than 1 
km 
Acute hospital / Hospital centre of 
reference □ □ □ 
Other Pharmacy □ □ □ 
Health centre □ □ □ 
Private urgent care centre □ □ □ 
Private GP surgery □ □ □ 
Nursing centre □ □ □ 
Clinical analysis lab □ □ □ 
Physiotherapist centre □ □ □ 
Dental clinics □ □ □ 
 
15. Please tell us if the pharmacy ever opens: 




b. Until 7pm (Mon - Fri) 
c. Until 9pm (Mon - Fri) 
d. After 9pm (Mon - Fri) 
e. Saturday  until 2pm  
f. Saturday  after 2pm 
g. Sunday until 2pm 
h. Sunday after 2 pm 
16. Please provide a breakdown of your pharmacy’s patient profile. [Does not need to 
add up to 100%] 




     
Families with children 
under 12 
     
Acute condition patients      
Patients living in 
Institutional Care settings 
(retirement homes, 
nursing homes, prisons, 
etc) 
     
 
17. Please indicate what percentage of your patients are regular/repeat patients 
__________ % 
 
18. How many pharmacists work in this pharmacy? 
________________ (number) 
 




20. Is there a consultation/counselling area in the pharmacy where you can talk to 




21. Do you allow any other practitioners to run clinics or services from your pharmacy? 
Professional No Yes 
Nutritionist   
Dietician   
Podiatrist   
Nurse   
Audiologist   




Psychologist   
Physiotherapist   





22. How many prescriptions are processed in the pharmacy in a typical month? 
____________(number) 
23. Do you provide any of the following enhanced services? For each service listed, 
please tell us whether you provide them now, or whether you would like to provide 
these services in future [Tick all that apply] 

































□ □ □ □ □ 
Medicine 
administration □ □ □ □ □ 
Providing First aid  □ □ □ □ □ 
Vaccine 
administration □ □ □ □ □ 
Pharmacist 
consultation □ □ □ □ □ 
Home support/ 
Home delivery □ □ □ □ □ 
Pharmacovigilance □ □ □ □ □ 
Pharmaceutical 




















Needle exchange □ □ □ □ □ 
Nutrition/weight 
management □ □ □ □ □ 
Smoking cessation 
programs □ □ □ □ □ 
Use of diagnostic 
equipment (e.g. 
E.C.G.) 








24. Do you provide any of the following health screening services? [Tick all that apply] 































□ □ □ □ □ 
Blood pressure 
screening □ □ □ □ □ 
BMI screening □ □ □ □ □ 
Lung capacity 
screening □ □ □ □ □ 
Diabetes 










□ □ □ □ □ 
Lipid profile 
(HDL + LDL + 
triglycerides 
screening) 





screening □ □ □ □ □ 
Osteoporosis 
screening □ □ □ □ □ 
Pregnancy 
testing □ □ □ □ □ 
Audiology 
screening □ □ □ □ □ 
INR levels 
screening □ □ □ □ □ 




□ □ □ □ □ 
 
 
25. Do you or would you like to provide any service that is not mentioned in the 
previous lists? 
Other Services If not provided 
currently, would not 
like to provide in 
future 
If not provided 
currently, would 





kiosk □ □ □ 
Background Music □ □ □ 
Aromatized space 
according to the 
products for sale 
□ □ □ 
Alternative medicine 
cabinet □ □ □ 
Thematic health 
workshops □ □ □ 
Clothes for specific skin 
problems □ □ □ 
Healthy food area □ □ □ 
Health promotion 
books □ □ □ 
Scheduling of Physician 
appointments and 
medical exams 
□ □ □ 
Massage cabinet □ □ □ 
Personalized alerts (e.g. 







26. Does this pharmacy provide services to patients in public or private institutions? 
 Not provided to any 
institution 
Provided to at least 
one instituiton 
Medicines management by patient □ □ 
Needle exchange □ □ 
Nutrition/weight management □ □ 
Smoking cessation programs □ □ 
Magisterial Medicine production □ □ 
Screening services □ □ 
Health Promotion Campaigns  □ □ 
Pharmaceutical care programs □ □ 
Pharmacovigilance □ □ 
Medicine counselling at the institution □ □ 
Medicine dispensing □ □ 
Medicine deliver at the institution □ □ 
 






28. How many computers exist in the pharmacy? 
____________ (number) 
29. How many computers are exclusive for clinical pharmacy activities? 
____________ (number) 
 
30. Please tell us which computer supplier system you use: 
a. Sifarma Clássico 
b. Sifarma 2000 
c. Winfar XXI 





31. Do you use the internet as a current health information resource? 
a. No 
b. Yes 
32. Do the pharmacy’s professional staff have access to relevant healthcare resources on 




33. From the following list, which internet resources do you use the most? [tick all that 
apply] 
a. Ordem dos Farmacêuticos 
b. Associação Nacional das Farmácias 
c. Sindicato Nacional dos Farmacêuticos 
d. Prontuário Online (INFARMED) 
e. Medline 
f. Outro. Qual?_____________ 
 
34. Does the pharmacy have a dedicated pharmacy email address for professional 
pharmacy business which pharmacists can access if necessary? 
a. No  
b. Yes 
 
35. How frequently do you open your email box during a workday? 
a. Never 
b. Once in the morning 
c. Once in the afternoon 
d. Once in the morning and once in the afternoon 
e. Every 2 hours 
f. Hourly 
g. Every 15 minutes 
h. It’s always open 
 
36. How frequently do your patients email the pharmacy? 
a. Never 
b. 1 to 5 times a month 
c. 6 to 10 times a month 
d. 11 to 20 times a month 
e. More than 20 times a month 











39. Does the pharmacy have a website? 
a. No 
b. Yes 
40. If the pharmacy has a website, which information does it support? 
 The website does not 
support this information 






Online sale of Non-
prescription products □ □ 
Therapeutic information 




General information about 

















 □ □ 
Pharmacy’s Newsletter □ □ 
Online sale of prescription 




41. Which pharmacy activities are supported by a specific feature on your computer 










this but I don’t use 
this feature  
My computer 
system supports 





Counselling and medicine 
dispensing □ □ □ □ 
Advice on minor illness □ □ □ □ 
Administration of 
Injectable medicines □ □ □ □ 




□ □ □ □ 
Communicate with other 
health professionals   □ □ □ □ 
Communicate with 
patients (via email, text 
messages) 
□ □ □ □ 
Pharmaceutical care 
programs and other 
disease management 
programs 
    
Medicine dispensing for 
public or private 
institutions 
□ □ □ □ 
OTC’s and other non-
prescription items’ 
dispensing 
□ □ □ □ 
Home deliveries  □ □ □ □ 
Stock management □ □ □ □ 
Research □ □ □ □ 
Non-prescription 
medicines’ monitoring □ □ □ □ 
Pharmacovigilance 
notifications  □ □ □ □ 
Management activities 
(e.g. factoring) □ □ □ □ 
Screening services □ □ □ □ 
Magisterial Medicine 
production □ □ □ □ 
Smoking cessation 
programs □ □ □ □ 
Therapy revisions □ □ □ □ 
Health promotion and 
education in the 
pharmacy 





service □ □ □ □ 





IT systems importance in community pharmacy activities 
 
1. How important is for you the use of IT systems for community pharmacy 
management (circle a number where 1 is no importance  and 5 is very important)  
1  2   3  4  5 
2. How important is for you the use of IT systems to the provision of pharmaceutical 
services in the community pharmacy setting (circle a number where 1 is no 
importance  and 5 is very important)  
1  2   3  4  5 
3. How satisfied are you with the use of  IT systems for community pharmacy 
management services  (circle a number where 1 is not satisfied  and 5 is very 
satisfied)  
1  2   3  4  5 
4. How satisfied are you with the use of  IT systems for the provision of pharmaceutical 
services  (circle a number where 1 is not satisfied  and 5 is very satisfied)  
1  2   3  4  5 
 
5. The use and implementation of IT systems for the provision of healthcare has several 
identified barriers. Please tell us if you agree or disagree with the following barriers. 
 
 I disagree I agree 
The baseline IT-knowledge of the staff is very limited. □ □ 
Implementation requires too much physical and 
educational effort. □ □ 
Implementation is overall very cost-intensive. □ □ 
Vendors are not offering satisfying products. □ □ 
Available products are not certified, making a choice 
difficult. □ □ 
Vendors are not using “open standards”, hampering data 
linkage and information exchange. □ □ 
Education offered for the use of electronic tools is 




Implementation of eHealth solutions are not encouraged 
or promoted by regulatory bodies. □ □ 
There is no financial incentive for the implementation of 
eHealth solutions. □ □ 
There is not enough support and guidance from 
professional organizations. □ □ 
Available decision support systems are not specific 
enough (e.g., over-alerting) □ □ 
Standardization for data exchange is lacking. □ □ 
The email is not a good a way to share data about my 
patients health status □ □ 
I’m hesitant to share patient information with other 
health professionals. □ □ 
Patients are reluctant to have their information 
electronically stored and shared. □ □ 
Health systems are reluctant to accept eHealth solutions 
due to cultural issues. □ □ 
The benefits for my work environment are not evident. □ □ 
The expense – benefit ratio is not convincing. □ □ 
 
This study will proceed with a observational study of the activities taking place in the 
pharmacy, carried by a project’s researcher. If you would like to participate, please 




























































3 0:00 Ajudante técnico I
3 0:00 Ajudante técnico II
3 0:00 Farmacêutico I
3 0:00 Farmacêutico adjunto
3 0:00 Farmacêutico II
3 0:00 Director técnico (DT)
3 0:00 Farmacêutico III

























5.4. ACTIVITY 2 INTERVIEW SCRIPT 
Section 1: Demographic information: 
□ Age □Gender □Occupation 
Section 2: Mapping the activities involved in a service experience: 
 How often do you visit a community pharmacy? 
 Can you express what motives cause a pharmacy visit? 
 Please describe step by step your trip to the pharmacy (i.e. how do you know that you need to 
visit a pharmacy). 
 How do you interact with your pharmacy (i.e. channels used). 
 Is there any issue that you identified on the process of visiting a pharmacy? 
Section 3: Documenting the current service offering: 
 What is the role of the community pharmacy in your life? 
 What services do you take part of within a community pharmacy? 
 What is the degree of satisfaction associated with such services? 
 Do you propose any improvements for such services? 
 What new services would you like to be implemented within community pharmacies? 
 Would these services have a positive impact in your service experience? 
Section 4: Understanding the service experience: 
 What are the most crucial factors that influence the selection of a pharmacy? 
 Do you have a regular pharmacy? 
 What distance is this pharmacy located from your home/workplace? 
 Do you suggest improvements for this pharmacy? 
 What reasons have caused you to be unsatisfied with the service provided in a pharmacy? 
 What could be done to avoid such situations? 










































5.6. INFORMED CONSENT FORM  
 
Declaração de consentimento informado 
 




 Fui informado de que o Estudo de Investigação acima mencionado se destina a 
investigar serviços de farmácia comunitária e actividades de gestão de dados e 
informação, através da utilização de tecnologias de informação; 
 
 Aceito participar de livre vontade no estudo acima mencionado. Concordo que sejam 
efectuados os exames e a colheita de amostras de sangue para realizar as análises que 
fazem parte deste estudo. 
 
 Foi-me garantido que todos os dados relativos à identificação dos Participantes neste 
estudo são confidenciais e que será mantido o anonimato. 
 
 Sei que posso recusar-me a participar ou interromper a qualquer momento a 
participação no estudo, sem nenhum tipo de penalização por este facto.  
 
 Também autorizo a divulgação dos resultados obtidos no meio científico, garantindo o 
anonimato. 
 
 Compreendi a informação que me foi dada, tive oportunidade de fazer perguntas e as 






5.7. USABILITY TEST RESULTS 
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